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ABSTRACT : 

DNA methylation patterns are generated during development by a sequence of 
methylation and demethylation events. We have recently demonstrated that 
mammals bear a bona fide demethylase enzyme that removes Me groups from 
methylated cytosines. A general genome wide demethylation occurs early in 
development and in differentiating cell lines. This manuscript tests the 
hypothesis that the demethylase enzyme is a processive enzyme. Using bisulfite 
mapping, this report demonstrates that demethylase is a processive enzyme and 
that the rate-limiting step in demethylation is the initiation of 
demethylation. Initiation of demethylation is determined by the properties of 
sequence. Once initiated, demethylation progresses processively . We suggest 
that these data provide a mol . explanation for global hypomethylation. 
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ABSTRACT : 

DNA-methylation patterns are important for regulating genome functions, and are 
determined by the enzymic processes of methylation and demethylation. The 
demethylating enzyme has now been identified: a mammalian complementary DNA 
encodes a methyl -CpG -binding domain, bears a demethylase activity that 
transforms methylated cytosine bases to cytosine, and demethylates a plasmid 
when the cDNA is translated or transiently transfected into human embryonal 
kidney cells in vitro. The discovery of this DNA demethylase should provide a 
basis for the mol . and developmental anal, of the role of DNA methylation and 
demethylation . 
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ABSTRACT : 

The invention provides recombinant nucleic acids comprising nucleic acid 
sequences from the genomic DNA methyltransf erase gene. The invention further 
provides sequence information for such nucleic acid sequences. The human gene 
is organized as 40 exons and 39 introns, with completely conserved splice 
acceptor and donor sites, on 60 kb of chromosome 19pl3 . 2-13 . 3 . Thus, the gene 
offers 78 unique intron-exon junctions for antisense oligonucleotide design. 
In addition, the invention provides 32 antisense oligonucleotides complementary to 
special regions of the genomic DNA methyltransf erase gene or its RNA 
transcript. Specific antisense oligonucleotides are shown to inhibit 
expression of DNA methyltransf erase as well as to inhibit tumor growth 
inhibition. Methods for using such antisense oligonucleotides as anal, and 
diagnostic tools, as potentiators of transgenic plant and animal studies and 
gene therapy approaches, and as potential therapeutic agents are provided. 



